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associated with reduced levels of the anti-inﬂammatory IL-1Ra protein,
was associated with progression (OR=2.29, 95%CI=1.17-4.50) or initiation
(linear regression, p=0.006) of knee OA. Other IL1RN SNPs within the 2
blocks that were associated with knee OA progression or initiation included
rs419598, rs315952, rs9005, rs315931, rs315943, rs1794066 and rs579543.
The association between haplotypes in the 1st block and the phenotype
was explained by either IL1RN rs4251961 or rs419598, and the haplotype
effect of the 2nd block is captured primarily by a single SNP (rs315943).
The IL1RN (rs419598/315952/9005) TTG haplotype, previously shown to be
associated with severity of knee OA, was associated with progression and
initiation of disease in this cohort study.
Conclusions: These ﬁndings validate previous observations pointing to a
genetic contribution of the IL1RN gene to knee OA progression and severity.
This information could assist in guiding clinical development of new drugs
for OA.
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Purpose: Previously we have shown that radiographic severity of knee
osteoarthritis is conditional on IL-1RN (CTA haplotype) variation. The ob-
jective of this study was to determine association between the common
TTG (rs419598-rs315952-rs9005) haplotype of the interleukin-1 receptor
antagonist gene (IL-1RN and incidence and radiographic knee OA severity.
Methods: A meta-analysis was performed on 4 studies with genotype data
available for the rs419598, rs315952 and rs9005 IL-1RN polymorphisms.
Knee ROA patients from NYUHJD (99 cases, 30 controls), RS-I (n=108
cases, 1283 controls), RS-III (n=152 cases, 1519 controls) and TwinsUK
(n=56 cases, 145 controls) were included. Patients from NYUHJD are
followed longitudinally for 2 years for progression studies. Genotyping
was accomplished (Interleukin Genetics Clinical Laboratory; Waltham, MA,
USA; CLIA certiﬁed) by polymerase chain reactions (PCR) targeting the
sequence surrounding SNPs studied. Multiplexed single base extension
(SBE) reactions were performed. RS-I and RS-III comprises men and women
of the Rotterdam Study, which is a prospective population-based study
on determinants of chronic disabling diseases. TwinsUK participants are
white monozygotic and dizygotic twin pairs from the TwinsUK adult twin
registry, a group used to study the heritability and genetics of age-related
diseases. A meta-analysis was performed using ﬁxed- and random-effects
models, including all available data with allele/genotype counts with in
total 303 cases with Kellgren-Lawrence (K/L) 3 or 4 compared to 1946
controls with K/L 1 or 2.
Results: In the current study we show that the TTG haplotype of IL1RN,
formed by rs419598, rs315952 and rs9005, is signiﬁcantly associated with
radiographic severity of knee OA. In the meta-analysis, the TTG haplotype
was associated with radiographic severity in both ﬁxed and random effects
model (OR=1.45; 95% CI 1.18- 1.78; P=0.004, I2=28%) and (OR= 1.47; 95% CI
1.11-1.95; p= 0.007) respectively.
Conclusion: Common genetic variation in the Interleukin-1 receptor an-
tagonist region (IL-1RN) (TTG haplotype formed by rs419598, rs315952,
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IL1BIL1B_3954 / IL1B_511 / IL1B_3737 / IL1B_1468 / IL1B_3877 IL1RN / IL1RN_2018/IL1RN_rs315952/IL1RN_rs9005
C T C C G T T G C T A
Odds ratio [95% CI] / frequency of haplotype / p-value
JSWmedial signal knee 4.1406 [0.625 27.429] / 0.3607 / 0.0153 2.6544 [0.059 7.189] / 0.4600 / 0.0486 1.093 [0.117 10.16] / 0.137/0.1034
JSWmedial nonsignal knee 3.1692 [0.2693 37.295] / 0.3591 / 0.0193 2.151 [0.2907 5.914] / 0.4531 / 0.04397 3.551 [0.616 20.4583] / 0.0843 / 0.0862
KL signal knee 3.715 [0. 683 20.18] / 0.1285 / 0.0147 1.780 [0.3156 10.042] / 0.380 / 0.0380 0.366 [0.0427 3.1454] / 0.137 / 0.0137
KL nonsignal knee 1.492 [0.273 8.150] / 0.6436 / 0.0176 1.284 [0.258 6.375] / 0.3720 / 0.7594 0.7399 [0.042 12.82] / 0.1307 / 0.8360
Mean (standard deviation) / frequency of haplotype / p-value
VAS Baseline -3.5031 (6.528) / 0.1915 / 0.59316 4.26636 (1.076) / 0.41992 / 0.000164 0.02583 (0.213) / 0.13600 / 0.9037
24 month -0.222856 (0.3602) / 0.17547 / 0.53892 5.6687 (1.547) / 0.4283 / 0.000561 -0.2157 (0.322) / 0.1537 / 0.50668
rs9005) predicted high risk for knee OA radiographic severity in a meta-
analysis of 4 studies. These genetic markers may be useful in identifying
patients more likely to develop severe OA disease.
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Purpose: We have previously shown that carriage of an IL1RN haplotype
(CTA) was associated with substantially lower odds of radiographic severity
(KL score, JSW) (Ann Rheum Dis. 2010). Now we assessed whether IL1-RN
haplotypes predicted disease progression in patients with symptomatic
knee OA.
Methods: One hundred seventeen (N=117) patients from NYUHJD who met
ACR criteria for knee OA were genotyped for single nucleotide polymor-
phisms (SNPs) in the IL-1b and Il-1RN genes. Standardized semi-ﬂexed
radiographs were taken on 97 patients, in whom we determined progres-
sion of both signal and non-signal knee OA, by following change in JSW
and KL score between visit 0 and 24 months.
Results: The signal and non-signal knees were analyzed separately. Exclud-
ing the KL4 knees at baseline, decreases in JSW ranged from zero to 3.7 mm
over the 24-months.The study population was divided into tertiles based
upon the distribution of observed joint space narrowing (JSN): lowest
tertile < 0.4mm; mid-tertile 0.5 - 1.2mm; top tertile >1.3mm. For KL
scores, a change in one grade was considered to represent progression.
As shown in the Table 1, the CTCCG haplotype in the IL-1b gene was
strongly associated with radiographic knee OA progression based on both
JSW and KL score (OR = 4.1406 [p=-0.0153], OR=3.715 [p=0.0147]) and (OR
= 3.1692 [p=-0.0193], 1.492 [p=0.0176]) for the signal and non-signal knees,
respectively However, we also observed that OA patients with IL-1RN (CTA
haplotype) showed decreased risk for radiographic progression based on KL
score in the signal knee (OR= 0.366 (p=0.0137).
In contrast, patients with the IL-1RN TTG haplotype exhibited increased risk
for radiographic progression based on KL score and JSW (OR=1.78 (p=0.038)
and OR= 2.6544 (p=0.048) and JSW OR= 2.151 (p=0.0439) in both signal
and non-signal knees respectively. In addition, VAS pain was higher in the
TTG compared to the CTA group at both baseline and 24 months (p-value<
0.01) (Table 1).
Conclusion: IL-1RN gene family polymorphisms predict the likelihood of
progression in patients with radiographic knee OA.
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IDENTIFICATION OF THE GENETIC DETERMINANTS INVOLVED IN THE
INITIATION OF OA
M. Lee
Academia sinica, Taipei, Taiwan
Purpose: Osteoarthritis is the most prevalent form of arthritis and is
characterized primarily by the degeneration of cartilage and subchondral
bone remodeling. Cartilage is maintained by a delicate balance of cartilage
destruction and repair; however, how this is shifted towards destruction
is largely unknown. The aim of this study is to investigate the genetic
determinants involved in the early changes in cartilage homeostasis and
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understand how these changes shift the balance towards cartilage de-
struction and to undertand the interactions between the cartilage and the
sunchondral bone.
Methods: Extraction of good quality RNA from joint tissues has been one
of the major problems for microarray analysis. We have developed a RNA
extraction method for extracting RNA from tissues stored in liquid nitrogen
from cartilage as well as the subchondral bone. The method for extracting
RNA from speciﬁc areas from different regions of the tibia plateau was also
developed. This new method has allowed us to identify regions of different
severity for OA on the same individual, thereby reducing the background
causing by analyzing microarray data from different individuals. Using
morphological analysis and OARSI scoring, the knee tibia plateau was
divided into four regions representing four different stages of OA: the
meniscus covered region in the external lateral tibia as early OA (average
OARSI scoring = 5.7); the anterior lateral tibia as intermediate OA (average
OARSI scoring = 11.75); the medial tibia with remaining cartilage as late
stage OA (OARSI scoring = 15) and regions with complete loss of cartilage as
ﬁnal stage of OA. RNA extracted from cartilage and subchondral bone from
these regions were evaluated by whole genome oligonucleotide microarray
analysis (n=10). RNA from corresponding regions in non-OA normal control
(n=2) were also included.
Results: Preliminary data showed that the RNA extracted using the devel-
oped can be used for microarray analysis. Using the early OA as a references,
the other three regions revealed approximately about 100 genes showed ≥
2-fold differences in expression between the cartilage tissue pairs. Most of
these genes related to the extracellular matrix synthesis, cell proliferation
and interstitial collagen synthesis, suggesting genes might play key roles
in breakdown of cartilage homeostasis. One interesting observation was
that many of these genes show temporal expression suggesting there is a
complex interaction and regulation.
Conclusions: Previous microarray studies only allows comparison between
early and late stages of OA, how the genes changed in between could not
be observed. The method developed from this study has allowed us to look
at this largely ignored gap. Using the normal samples as a reference, it is
anticipated that the earliest changes could be detected using this method.
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EVALUATION OF AGE OF SYMPTOMS ONSET ON THE ASSOCIATION OF
SUSCEPTIBILITY LOCI WITH KNEE OSTEOARTHRITIS
A. Gonzalez, C. Rodriguez-Fontenla, Y. Lopez-Golan, M. Calaza,
J.J. Gomez-Reino
Hosp. Clinico Univ.rio de Santiago, Santiago de Compostela, Spain
Purpose: It is common to ﬁnd in genetic studies of complex diseases that
patient with a younger age of disease onset show a more marked effect of
genetic susceptibility factors. We do not know if that is also the situation
in osteoarthritis. However, it seems congruent with what we know about
its mechanisms. It seems more likely that susceptibility alleles will favour
earlier development of the disease, whereas a longer exposure to environ-
mental factors or joint overload linked to profession, repeated trauma or
overweight, will be required in subjects with less genetic predisposition.
Therefore, we aimed to test the effect of age of onset of clinical symptoms
in the frequency of susceptibility alleles for knee osteoarthritis.
Methods: We selected ﬁve polymorphisms that have been associated
with knee osteoarthritis in the most convincing way: rs143383 (GDF5),
rs4140564 (PTGS2), rs3815148 (GPR22), rs12535761 (GPR22), rs7639618
(DVWA), and a microsatellite in ASPN. The SNPs were genotyped by minise-
quencing. The microsatellite alleles were assessed in a capillary sequencer
by the size of the ampliﬁcation products using a FAM-labelled primer.
Genotypes were obtained in 262 patients that have undergone total knee
replacement (TKR) because of primary osteoarthritis. Age of symptoms
onset was the reported by the patients. Results were stratiﬁed into carriers
of the risk allele and non-carriers. The age distributions of these strata
were compared graphically with Q-Q plots and by the Student’s test. We
also performed combined analysis using linear regression between age of
symptoms onset and the number of risk alleles in the ﬁve polymorphisms
carried by each patient
Results: There was not any trend in the direction of a younger age of
symptoms onset in the patients carrying the risk alleles. This lack of trend
was observed in the graphic analyses, in the Student’s T tests for each
polymorphism, and in the combined analysis of all the risk alleles.
Conclusions: We did not ﬁnd any signiﬁcant correlation between carrying
risk alleles for knee osteoarthritis and age of symptoms onset. This result is
surprising and requires a review of our concepts about the interplay of age,
environmental and genetic factors on the onset of clinical osteoarthritis.
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IMPORTANCE OF THE SELECTION OF CONTROLS IN GENETIC STUDIES OF
KNEE OSTEOARTHRITIS
A. Gonzalez, C. Rodriguez-Fontenla, J. Rodriguez-Lopez, Y. Lopez-Golan,
M. Pombo-Suarez, M. Calaza, J.J. Gomez-Reino
Hosp. Clinico Univ.rio de Santiago, Santiago de Compostela, Spain
Purpose: Genome Wide Association studies have provided data on hun-
dreds of thousands polymorphisms for large collections of population
controls. They can be used to compare with genotypes of patients with
low prevalence diseases and there is abundant experience of the validity
of this approach. However, it is unclear to what extend the use of these
data will be eﬃcient for the study of a prevalent disease as osteoarthritis.
If they provide a too low power, the study of speciﬁcally selected controls
will still be required. Therefore, we aimed to determine the effect of using
controls selected with different levels of stringency on the association of
known knee OA susceptibility polymorphisms.
Methods: We selected ﬁve polymorphisms that have been associated
with knee osteoarthritis in the most convincing way: rs143383 (GDF5),
rs4140564 (PTGS2), rs3815148 (GPR22), rs12535761 (GPR22), rs7639618
(DVWA), and a microsatellite in ASPN. The SNPs were genotyped by minise-
quencing. The microsatellite alleles were assessed in a capillary sequencer
by the size of the ampliﬁcation products using a FAM-labelled primer.
Genotypes were obtained in 262 patients that have undergone total knee
replacement (TKR) because of primary osteoarthritis. They were compared
with two sets of controls. The largest included 1393 subjects older than 55
years and without any surgery related with joint diseases (CRL). A subset
made of 470 of these patients were in addition free of any lower limb OA
symptoms according to their responses to a questionnaire (B-CRL = best
controls). Assessment of the effects of the selection criteria on the power of
comparisons between TKR and the two groups of controls was done with
the program "Power and sample size" developed by Dupont and Plummer.
Results: The increase in OA risk contributed by each of these polymor-
phism was small, but all of the risk alleles were more common in TKR
patients than in the B-CRL group. Mean Odds Ratio of allele frequencies
of the 6 polymorphisms were 1.09 when comparing TKR patients with B-
CRL and 1.05 when comparing TKR patients with the whole CRL group.
This difference in effect size is small, but it had dramatic consequences
in statistical power (Figure 1: B-CRL = blue line; CRL = red line). This
differences were observed with the parameters of the study, showing that
the lower power of comparisons with CRL could not be compensated by
the larger sample size of the CRL group (about 3× larger than the B-CRL
subgroup). They will not be compensated even by a much larger excess of
controls over the number of patient (red dashed line = 100× excess of CRL).
Figure 1
Conclusions: Our results suggest that using population controls with poor
selection or without selection in genetic studies of knee osteoarthritis will
be very ineﬃcient. This is due to the small effect sizes of the risk alleles,
which make associations very intolerant to even the lowest additional
reduction in effect. However, the very same nature of these small effects
demands further studies for conﬁrmation.
